An eight-band k p model is developed for zinc-blende semiconductor alloys that exhibit spontaneous CuPt ordering. Energy. dispersions and effective masses are calculated analytically for the conduction band and valence band as a function of the degree of ordering. All the effective-mass tensors are found to be diagonal and the energy dispersions are ellipsoidal to terms quadratic in the wave vector when the axis of quantization (the z direction) is chosen along the ordering direction. The change of effective masses is found to satisfy a sum rule when ordering is weak. Numerical results are given for the ordered GaInP& alloy. We find that, as the order parameter increases, along the ordering direction, m~~i s unchanged for the heavy-hole band, increases for the light-hole band, and decreases for the spin-orbit split-of band. In the plane perpendicular to the ordering direction, m& for the heavy-and light-hole bands decreases, whereas it increases for the split-off band. For the conduction band, both m~~a nd md ecrease.
II. BAND-KDGK STATES OF ORDERED GaInp2
The energy levels of a perfectly CuPt-ordered GaInP2, (7) where H, and H"are 2 X 2 (diagonal) and 6 X 6 matrices for the conduction and valence bands, respectively, with the interaction with the higher bands accounted for by renormalization.
Hk. & describes the coupling between the conduction and valence bands. The matrix elements of Eq. (7) are given in the Appendix [Eqs. (Al) and (A2)]. For ordered GaInP2, adding the matrix forms of Eqs.
(2) - (4) to Eq. (7) Fig. 1 The effective-mass tensors can be obtained from series expansions of the above solutions. However, there is an easier way to get the effective-mass tensors through the following relationship:
